Acetaldehyde-induced increase in paracellular permeability in Caco-2 cell monolayer.
Evidence indicates that endotoxin-mediated liver injury plays an important role in the pathogenesis of alcoholic liver disease. Elevated plasma endotoxin level in alcoholics is suggested to be caused by enteric bacterial overgrowth and/or increased intestinal permeability to endotoxin. In this study, the effect of ethanol and acetaldehyde on the paracellular permeability was evaluated in Caco-2 cell monolayers. Ethanol was administered into the incubation medium, whereas acetaldehyde was administered by exposing cell monolayers to vapor phase acetaldehyde, or by direct administration of an acetaldehyde generating system (AGS), ethanol + NAD+ + alcohol dehydrogenase. Paracellular permeability was assessed by measuring transepithelial electrical resistance (TER), sodium chloride dilution potential, and unidirectional flux of D-[2-(3)H]mannitol. Administration of ethanol up to 900 mM produced no significant effect on paracellular permeability. Vapor phase acetaldehyde, generated from 5 to 167 mM acetaldehyde solutions in neighboring wells, resulted in a time- and dose-dependent increase in acetaldehyde concentration (99 to 760 microM) in the buffer bathing cell monolayer. Acetaldehyde induced a reduction of TER and dilution potential, and an elevation of mannitol flux in a time and concentration-related manner, without affecting the ability of cells to exclude trypan blue. Removal of acetaldehyde after 1, 2, or 4 hr treatment and subsequent incubation in the absence of acetaldehyde resulted in a time-dependent reversal of TER to baseline values. Administration of AGS also reduced TER and dilution potential, associated with an increase in mannitol flux. This effect of AGS was prevented by 4-methylpyrazole, an alcohol dehydrogenase inhibitor. These results show that acetaldehyde, but not ethanol, reversibly increases the paracellular permeability of Caco-2 cell monolayer.